The short range ordered magnetic correlations have been studied in half doped La 0.5 Ca 0.5- 
I. INTRODUCTION
The complex interplay between charge, spin, orbital and lattice degree of freedom is responsible for the rich phase diagram in doped perovskite La 1-x Ca x MnO 3 manganites. 1, 2 Neutron scattering studies in doping regime 0.15 ≤ x ≤ 0.30 have shown that the transport properties of these materials are controlled by the competition between short range charge correlations and long range ferromagnetic double exchange interactions. 3, 4 Theoretical understanding enunciates that double exchange interaction alone is insufficient and strong electron -phonon coupling is also required. Origin of this coupling is proposed to be due to lattice polarons and dynamic JahnTeller distortions. [5] [6] [7] [8] Neutron and x -ray scattering experiments are directly sensitive to both polarons and their correlations and therefore, they make an important contribution to studies of polarons.
In manganites, strong electron -phonon coupling results in the formation of localized charge carriers associated with lattice distortions (polarons) in the paramagnetic insulating regime. Early evidence of polarons has been obtained from transport studies. 9 12, 13 In compounds with x < ½, the CE-type antiferromagnetic structure is frustrated and is observed in the insulating state of manganite in the form of nanoscale structural correlations. [14] [15] [16] [17] The onset of ferromagnetism below T C (~ 257K), leads to melting of these CEtype correlations observed in the insulating regime just above T C . As a result no diffuse scattering is observed far below T C . [15] [16] [17] [18] [19] [20] Carlo analysis. 23 They linked the observed distortions above T C with Mn 4+ ion, which is different from the Jahn-Teller type associated with the Mn 3+ ion. Also, the magnetic-moment pair correlation function calculation gives evidence for short range magnetic correlations (magnetic polarons). These magnetic polarons are correlated with the local lattice distortions (lattice polarons). The ferromagnetic correlation is associated with shorter Mn-Mn distances and antiferromagnetic correlation with the longer distance.
In this report we study the short range magnetic correlations in La 0.5 Ca 0. 
II. EXPERIMENT
The polycrystalline samples La 0.5 Ca 0.5-x Sr x MnO 3 (x = 0.1, 0.3 and 0.4) were synthesized by conventional solid-state reaction method reported elsewhere. The phase purity of all the samples is confirmed by x ray and neutron diffraction techniques reported previously. 25 Polarized neutron diffraction ( = 4.74Å) measurements in the angular range 20° ≤ 2θ ≤ 125°
were carried out on the diffuse neutron scattering (DNS) spectrometer at FRM-II reactor, at several temperatures between 3K and 310K. Normal collimators and Beryllium filter for removing λ/2 contamination were used in the course of the experiment. We have carried out xyz polarization analyses to separate the magnetic scattering from nuclear and spin incoherent scattering. SANS measurements ( = 10Å) as a function of temperature (20K ≤ T ≤ 300K) in zero magnetic field for Q range between 10 -3 Å -1 and 0.30Å -1 was carried out on SANS instrument (KWS-2) at FRM II reactor. The position-sensitive (two-dimensional) Anger -type scintillation detector (60  60 cm 2 6Li glass scintillator 1mm thick and an array of 8  8
photomultipliers) with a resolution of 0.5  0.5 cm 2 were used to carry out SANS measurements.
The 2-D raw data were corrected for the scattering from empty can and cryostat windows, the electronic and background noise and calibrated to absolute scale using a plexiglass standard 
III. RESULTS AND DISCUSSION

A. Polarized Neutron Scattering
The samples studied in the series La 0.5 Ca 0.5-x Sr x MnO 3 (0 < x ≤ 0.3) crystallize with orthorhombic structure (space group Pnma) and x = 0.4 crystallizes with two orthorhombic phases in the space group Pnma and Fmmm. The structural and magnetic properties of these samples have been reported previously. 25 In this study, three samples have been chosen which exhibit distinct magnetic structures. The x = 0.1 compound exhibits CE-type antiferromagnetic spin structure, x = 0.3 exhibits mixture of CE-type and A-type antiferromagnetic structure while, x = 0.4 undergoes A-type antiferromagnetic ordering at low temperatures. 25 The xyz polarization analysis allows us to separate the nuclear and magnetic contributions. The SF and NSF scattering for x = 0.1 sample at 310K is shown in figure 2 (a). At this temperature, in the paramagnetic region, magnetic diffuse scattering peak is primarily centered at 2  75.5 and a weak superlattice diffuse scattering peak is observed at  33.5, in addition to enhanced scattering at low 2 values in SF scattering. The broad diffuse scattering peak at 2  75.5 is centered around fundamental Bragg reflection (020) (101) (observed for NSF scattering). This peak corresponds to short range ferromagnetic correlations, as it is observed around the fundamental Bragg reflection indexed as (1 0 1) (0 2 0). At 310K below 2  30, the SF component also shows an enhanced scattering. Existence of enhanced scattering in the SF and NSF scattering components have been attributed to the existence of magnetic and lattice polarons, respectively. 28 However, in the present study enhanced scattering is observed only in the SF component, indicating the existence of magnetic polarons alone.
Similarly, the superlattice reflection is attributed to arise from polaron-polaron correlation. The enhanced scattering at low Q is fitted to a lorentzian-type Q dependence,
where  is the correlation length (Ornstein-Zernike form), as shown in figure 2 corresponding to long range ordered CE-type antiferromagnetic spin structure are observed, in concurrence with our previously reported neutron diffraction study. 25 In addition, at low temperature few additional superlattice reflections (at 2  37 and  88) other than the ones corresponding to CE-type antiferromagnetic spin structure are observed. This antiferromagnetic phase is identified as having an A-type spin structure. We failed to detect this phase in our previous neutron diffraction studies. 25 
IV. CONCLUSION
The 
